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(54) ETHYLENE POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain ethylene polymers excellent in the balance of 
moldability, stability and various mechanical properties. 

SOLUTION: Ethylene polymers are ethylene homopolymers or copolymers of ethylene and a 
3-20C a -olefin having (A) a melt index, under a load of 2.16 kg at 190'' C, of 0.0001-1.000 
g/10 min, (B) a density of 0.90 g/cm3-0.985 g/cm3. (C) a molecular weight distribution, 
measured by gel permeation chromatography, of 3-7, (D) a number of vinyl group, present at 
the molecular terminal of the polymer, of not more than 0.02 per 1.000 carbon atoms. (E) a 
number of vinylidene group, present at the molecular terminal of the polymer, of not more 
than 0.02 per 1,000 carbon atoms and (F) a zirconium content of not more than 10 ppb. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2000 Japan Patent Office 



http://www1 .ipdl jpo.gojp/PAl /result/detail/main/wAAAal 51 99DA41 1 060632P1 .htm 02/07/03 



(19) a*H4*fip/i* (jp) 



«2) i2t ^ 4* ^ ^ (A) 



#51^11-60632 

(43)4;^H0 ¥^11¥(19^)3«2B 



C 0 8 F 10/02 
4/645 
210/16 



F I 

C 0 8 F 10/02 
4/645 
210/16 



i^a^ ^s:^ «^iacDSc4 fd 9 m) 





1$IS¥9 -227005 


(71)tHKA 


000000033 










(22}mBIB 


ipJ«9*F(1997)8^11H 




;^K)^:^KiVJtB:£aS l TS 2 $ 6 ^ 
















nUJ«^r^j8)fi3TS13»l Ai^b£X 














(74) A 





(54) [«MC!>«IW X.^V>n^M^ 



(57) l^^^l 

(A) 1 9 0X:tc:ioft^2. 1 6 k g]^fiT'tO;^/U h>f 
>'7^5/^^:^so. 0 0 0 1 ;'5^f> lOOOg/10^. 

(B) ^g;i^O. 9 0 g/cm3 :;i>^bO. 9 8 5 g/c 
, (C) ^/i^y<^—\^Bl^^^'^V^=7y'<—xm 

^Lfc^^ffi^^^j^^a-r, (D) n^{^<D^^^mz 

^l£^^\f^J\^mt^O. 0 2 0 0 0<@<^jK^) 

i^AT. (E) m^{^(D^'^^m^^^'r^<D\f=^'\)^:y 

mt^O. 0 2 (^/l 0 0 0f@<7)j^^) y.T. (F) 



^mW- 11-60632 



[ii#i^a*co®iaj 

(A) 1 9 0°Cl::ibMt'5 2. 1 6 k g?^fir-<0;^yUh>r 
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[0 0 0 7] 

liTie (A) (F) <D^^i^^m^'r^:it^Wi&t 

v-irco^fi-g-f^r-fcoT. (A) 1 9 CCtCioJt^ 2. 
16kg ^^fiT*Op< yl- h >^ (JL^T Tm I J ^ 

)7!i^0. 0001-^-10008/10^. 
(B) ^gfO. 90g/cm3--0. 9 8 5 g/c 

m3 . (C) v^a >^ ci-^ h^^:7^— 

T rcpcj t^^-r^o ) T-a'j^Lfc5^^a5^^ (i^t 

TMw/MnJ ^^^-l-^o ) tS^S — ?. (D) fi-g^^^O 
^^-^^fedgtcffSE-rs t'^/US;5S O. 0 2 (>^ / 1 0 0 0 

i^T. (E) a-g-^^o^^^T^^tc^Tt-r^tT) 
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T. (F) v^/U -6.755 1 O p p bJgJlT, -efce:^^^ 

10 0 0 8] Jt^T. ;*:^l^t:l¥^(c|ftP.^-r^o ^mM(D 

:/<tj^^^3-2 0. L< 114 — 2 0(Da--7M^>^ 

>f V<b(07>^i/A*a'g'»X-fe^o 6^^m3~2 0COa 
— vi: Lr«l. >^c2fc'u>'. 1. 
T^V— 1, 3— ^/l^^^T^^'-- 1 . ^^^irV^— 1, 4 — 
;?<^yU^>'7^V— 1 , :^^t'>— 1. T^irV— 1, -y^ h 
1, --^s^i^-T^-tr V— 1 , ^iJ^^xirV— 1, 

[0 0 0 9] ;^^P.^CO:3if^U>:B>g'f^(7)M Ui. 0. 0 
001 — 1000g/10 5>. »^ L<tiO. 001 — 

5 0 0 g/1 O^^CDtafflT-fo^o MI;6>0. OOOlg 

0 O g/l 0^J'^S;t5^'&(-{ifi£Jf^D"p<^^^;)5(g:-|r^ 
5o ^^^i^MIIlASTM D 1 2 3 8tCiiC, 1 9 0*C 
(C:}o{t^2. 16k g^^ttT-ay^L/Co 
[0 0 1 0] ^c^^tO^^UVS-g-t^O^gfl. O. 9 
Og/cm3— 0. 985g/cm3 ^ L < li^^ 
0. 91g/cm3— 0. 980g/cm3 CO^fflT'fe 

1 0 ot:rM^r«1f?ft^SL. ^b{-^?aT'iB^FBl«r 

0. 9 8 5 g/cm3 ^S;t5^^l^>fi'g'(*:ii. 

0. 9 0 g/cm3 TfeSScD^-^. *^e.^(D:ii^U>'fi-g^ 
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m3 ^m<0:r.^\^:ym^i;^\^^^^X\^. ^^U-^S-^^ 

y^ry ]<{cio\.^xi^^mmmit-y< ^ v-;^ 5^ u^- 

^j:io^^^i^:ym'^f^'PXa—>t\yy^>^t>mM^cm7< 
i^tifzy^ry (A^T r (xx) j tm^-r^^ ) . 
=^^i->':fymm\c^A^tLtiy-{'ry V'A (i^T r (e 
E) J tn^-t^o ) , ^'^\y>'t<x—^i^y^>':^^mm 

icWA^Hfzy^ry h^m (j^T r (ex) j tW-T 
60 ) ^mmn^^B^vfrncxo^ib. d=4 (xx) 

(EE) / (EX) ZT'SttJUfcDlSji^i. SJ^TT'fe 
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(*<7>llft^^tt«-pgM55>^ i: S i: J: 9 ^ 
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[0 0 141 2k(:i^^^o^^uvM^f*^c^M&t-oi/> 
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i^m-^^*:. ^^^e-fev-i^m-^^. >^ 

p b'uv— ^^v"^'— i^a-^ff, :rn fc^uv— v^t'::^/^ 
^-^s-g^f*, (3) inis-^wa^ft:, m^\^. 

TKy T:^ y/u::^ h y^^. /jf yj^iktr^^i/t'. /Kyr^K. 
^y ;57-i<^- h^;ei5fefrf bn^o ^<tffi^^<h lth. 

(3) Mm^ft:^. m:^\^. S i 02 > A 1 2 03 . M 
gO. T i Oz . B2 03 , CaO. ZnO. B a O. 
ThO. S i O2 -MgO. S i O2 -A 1 2 O3 . S 
i02— MgO. S i O2 --V2 O5 (4) ^^^^ 

P^Wb-g-^, 0»Jx.f^. MgCl2.AlCl3.Mn 

c\2 (5) mm.<om.m^. mm^. mmm.. mx. 

t^. Na2 CO3 . K2 CO3 . CaC03 . MgCO 
3 . AI2 (SO4 ) 3. BaS04 . KNO3 . Mg 

(N03 ) 2 (6) mmi^mtm. Mg 

(OH) 2 . Al (OH) 3 . Ca (OH) 2 ^'t^Tr^ 

n^^ytitMX^^f)^—iBiff^\:in 1 — 3000/im, m 

^ L< 115-2 0 0 0 xzm. $ ^Icjf ^ L < «1 1 0 — 1 
0 0 0 xz m(^®iaT*fe5a 



[0 0 161 ±.tm{^mmtpnmr?\^^=^^M^^m 

o0»j<bLr(i. h y 7i5^>'^ryu^^^>i^. hy^Ji^yur 
/u^nr^i^, h y-f y:/f^yWT/u^^^i^. hy^=^v^ 
/\^tju%=^^j^^ h y ;^-^^>'ury^^ — hyv^v 
yur/u^:^>^A, v^m^/ur/i-'^ ^r>A'=ey p y K. 

:=i«^jU-fe>^:^^ h% :i:^/UTyU^ ^i^J:^^^:?' P y 

r yi^^/ur ^1=1^7^^. r/i-^ — r ^ v^j: ^ 
h y ai^yuryL'5::=^i7A. h y y:;^^/uryu:^^?>A 

[0 0 171 ^h\Z.':ifi^m<Dzc=^u:ym^^(Dmm\^^ 
P^V^ v^^n/W^fcflM^v^i?^ P^> 

T,fe^Lyt^>5'>'{t:'&i^ (zn) ^^iSL 
roTKu- hft:^i^^to^^7K^^*-r^^y^-:7^ (T 

(00181 [B- Qn (Gq (T — H) r) z] A* 

LT{ijg^5^^i~2 o^^tfT/u^u^^. ryu:/, 

tL.Xn. y'rriJriUV. :7 ^ U ^:7^U>', 

^^l^V, 1. 3— :7'p b:'U>. 1, 4-:/ 
tt^v^:;t;yUGfl r + l (D'^^. -T^^ct^ib— ocD^-g^fi/J? 

H) mtf^^-r^o 

[0 0 191 ±iE— «^^<7>TJiO. S. NR. ;^/c(l 
PR^^L. Rflt Kp;^y^^<^yt'^ v^;<7yu. hytK 
a;i;yU/<::^yUi/y yu^ v^;^yU, h y t KP;^y^^<^yuy 

/u->f':=:i>i>.^i:;?:3t7yu. ^fz\ty^^ h*7^ h^^m-to Qit 

lJLUJi(OSfcr'$?^U<(ilT'fe^o T-H^yU-7'<h 
LTJl. —OH. — SH. -NRH. ^ fcfl— P R H t!)^ 
^tfbtt. r C-CRfli^^^l -1 L< (Ij^^^ 

I'-i 0<30t: Kp;^y^fc:'^y^7 v^j^yu^fcdTK^-efo 
60 Lv^R^/y^— y^{iry^=3e/u^ ~>^pryW:^yu. 
ryyu. r yyury!^:^yu^fciij^^^i-'i 8^^-r5 
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r /U^^ryur U/l^T'fe 'So -OH. — SH. -NRH^fc 
ii— PRHJi. m:ti:X. -C (O) -OH. -C (S) 
— SH-C (O) -NRH. RUC (O) -PRHT'tj 

y)^^t>fj:\^\ s-b^^ Lv^?^^4*^^^-r^Sli-oH 

[0 0 2 0] ±1S— [B- Qn (Gq (T — H) 
r) z] <t LT. 0iJx.J^. hy (t KD^rv-^^ 

in^yU) tKU— i/:7:3i:::^/U— ( b K H ^f- ^7 ^ :=i 

h !J :7nir^>'^ (2, 4— v^t KD:3ev^:7 

(t: Kn:^rv^>':ii^7U) tKU— h V (2, 4 — 

hy;^— (3, 5— V^^^yU>^:n::^/U) (fcKD^fV^:7 

zi^zi^^u) 7^u—h. hy;^— (3, 5—i^—h])yy^:t 

hy;^— (^V^:7/U^n:7ji:=:/U) (2 — KndE^:i:x 
/u) (4-fc Kn:ae-v'>^^/i-) ^'u- h 'J 

(4— (4' b Kn 

h y :7/U;tD :7^r:iyu) (6 — bKo 

^v-— 2-:h:7 5^yu) Jj^u— btL. 

L<{ihy^ v'/l-;t-a:7rc::^>'l-) (4 — bK^ 

i^cD— OHS^-NHR (::rT% Rfi^^/U. 

;\^^.=^^J^io^i!rl^^ h n bVuy TV-=e 

:^^y^^M.tl'^:t>'^ ;^ /U 4^ A 

r>A. h y in^/ur h y bvur v-^E-ri 

= I> y ::^;5'^/wr N, N-v^^^/u 

TV^^^^i^s. i/^^/ur V^^^i^, 2, 4. 6—--^ 

V?- (i— yobVu) r^^^^^^^i^. v^i/ 



h y ^^>'i-;<f^y:=^^A>f b'y^n^A, ^ 

a^-f:^^. m^^:^. y<yiy^^ 

^'it^m (^) ^ffli^^o 

[0 0 2 2] 

Z Y 



Cp T i (X2) m 

I 

(X 1) n 

rrT% Ti(i+2. +3. ^4(Dmi\L^mx^^^^ 
/I'^/cfiM^v'^ n^>^:>^iii-/ugr'$)i9 ^ XI fir 

r-fe^o n+mtil ^fcfl2-trfe'9. Yfi— 0-, — S 
— . -NR — PR"-efo«9. ZfiS i R2 . C 
R2 . S i R? — S i R2 . CR2 CR2 . CR = C 
R. CR2 S i R2 . Ge R2 , BR2 T'fc . Rti^ 

to 0 2 31 M^v'^ n^V^i^^m-zi.^^ LTfi. 1 
M^/ciJ:i^ni^iiC0j^^^l'-'2 OcovN^ Kp;^v'Ub' 
>'K J^^IScl '-'2 0<Z>v^nyN>r Ko:^/^bVK y^o^i^ 
•Mfznmm^l-'2 0(Dy^^ Knj^/UbV^M^^l 4*^ 

7^ b Kn^ >'7^^/^> ^ /l^;^ U^/^t> L < 

[0 0 2 41 XI. X2tLXi^^ itt:^i^±m—^^ 
(CioV^r n;i5 2. m;i5 0T% ^ ^ XDmitm^^ -i- 4 X 
fettJ^ X 1 ti^ ^/U. v^/UTi^bili^iX. n 1 . m 
;!|5 0T'^^>O^ft;^Ji+ Sr-fent^X 1 2— (N, 

;5^+4T-^5ix(^X 1 Ji2— y^y— 1 . 4— v^-f/U, $ 
P>tC n;^^ 0 r% mJi5 1 -C^iJ' >'C0^{b^7)>+ 2 T'^jiXl^ 
X2fll. 4— v^^zt^yu— 1 , 3 — >^^$^':^^>'. t^tz 

3— -<Vi?'v^^>"efe^o 
[0 0 2 51 *:^§^cotejK(i^5> (r) tc^^ (>r) . 
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-^^ f^6^ (T) tU'^i.fz^^. mm:^m^^^^m. ^ 

fz.f^^ (^) . (^) l^xff&ii^ (^) 

5^ ^^-ftifif^ii:. oi>r';S5> (^) ^ffl^t^-tt 
(r) {cfS^ K) ^t;?^^ (31) ^xxj^ 
f^'A (^) ^iiJi^icfe^^^-fr^:^^. (r) . ^^5^ 

[0 0 2 6] (^) i^ctt/fife^ Ji- 

^mc\^mi^x^^. ^tzf^^ (^) jis^^^i*^^ 

D ^' >'>ft:j^{b7K Mi m ^^^^^ ^ ^ ^ :i ^ 

[0 0 2 7] ^5>(r) l^^AtC^L. (-r)(lAl 
J^.T-^m-C 1X10-5 1 X 1 o-' ^yi-. b< 1 
X 1 0"^ ^yU'-S X 1 0-2 fil X 1 0"^ ^ 

1 X 1 0"3 ^/u. $f ^ L < 5 X 1 0"^ ^/U-- 5 X 
10-4 ^yl^^ (:3i) til X 10-^ ^/l— 1X10-3 ^ 

/u. $f * L < 5 X 1 0-7 ^/U~ 5X10--* '=e/ucD®(a 
[0 0 2 8] JiiS-]Sco^«?. Si^, ?5fef^^C)^mi. 

^<o^{5:^f^S(c^tR^n^-3 ot:i^±i 5 ot:jLUT 
<t: ot:jex±i o ccji^T-efe^o * 

[0 0 2 91 ^^u^'S'g'fftom^^tT^S^, 

l-Jifi^iE;^?ii 1 - 1 0 O^ffi, »^L<{i3~3 0^ 
B.tm'&X^'O. S^iaS*i2 0--1 1 »^L< 



^^u>a^f^(?)5i'^^a2S^'g^?5^ti:'c-r^».^9 

So 

[0 0 3 0] y-ife^cffiv^s^ig^^ bT(i. ^ic^p^ 

H2 C = CHR 

6 ~ 2 0 or y -/usr'$> . T/v:i^/um\tM.mm. ^ 

[0 0 3 1] roj: 9?:c=»^y-^— li. 0iJ;tl^. >^c2fc' 

u-v, 1— ::^'7^>', 1 — ^>'v^>'. 1— 4 — 
1 — 1— 1— -rir^, 1 

- K7='-b'>'. l—rhTT'irV. 1 — 1 

— ^T^^ir V. 1— m^nirV. t'^/U-V^ in^ari^ 

0<o^t^;*-u:7-f 0iJx.f^. v^iJ' h^vt^:^, v^iJ^o 

-7" v-i^ o K7='-fe>'. j5.t/2 -;^^/L-- 1 . 4.. 
5. S-v^^i^^Z-l, 2, 3, 4, 4a, 5. 8, 8 

^^4-2 0(7)8:^4^. ^A^^^fznm^t^:=^>':^-. m 

;t{i. 1. 3~>^i5'':x^>', 1, 4— O-^v^^V. 
1, S-^^i^v?^^-. 1, 4— -=^1^v^:3l>', 

V. 1— v^-feV. 1 — K7^-fe>> 1— ^h^7^-fe>', 1 

[0 0 3 2] ^fc. :^mm\^x^mm\t.^ti(D^x:j:.^ 
LT WIST ^ ^ i> ^{b-g'i^^^*^ $^r<£ffl-r 5 r t 

tyj^^ h y-f y>^^/ur>'u^^!>i>.. hy^^v'/ur^u 

h y :^t5'^/ur>'u^ a, hyrvz/uT/u 
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r =^ 1^ > r /'i^^ =^ i^ > ^' ^ b tt 

[0 0 3 3] y^^m<0:r.^\y:yn'^mt.^t\^m^. ^ti 
[0 0 3 4] 

CD M I tl. ASTM D— 1 2 3 8 J;iti^V\ 190 

® ^?j^*DXi4(0;^ff (MI R) Ji. iaffil 9 O'C. ?S 
a2 1. 6 K g (CTZliJ^LTtM I (Dfll^. 1 9 0°C. 

K2. 1 6 K gT'2sy^L:rcM I -cfiiofcffi-r-fe^o 

[0 0 3 5] @ Mw/Mn : SiJ^dffll/ ^fcgfJ^i^M 
Ji, Wa t e r s ttSi 1 5 0 — C ALC/GPC. ;«7 
^iN^UrHShode xttKAT-S 0 7 S ^ 
— |±$ST S K- g e I GMH — H 6 ^Bl^Ut- UT ffll 
mm^l 0 p pm<7)^/u;^/y 1 0 1 O^^tJ^V))^ 
nn^i^-^V^tjibl^r. 1 4 0*CT'»J^LfCo f^, m 

® *iSg2a^'g' : ^^UVfi^fti^N^^-^ 1 8 Ot: 

IlX;^-<i5' h/l- (IR) ^B*5^**±®iFT— I R-5 3 
0 O A03^®^'bt>l^xa'J^L/io t'^>'^Sti9 10c 
m-» , fc'^y 7=^:^21^8 7 8 c m-» CO ^ <05S3feSct 

[00 3 6] 

tfn^yuS (>*r/1 0 0 0C) =0. 9 8 X AAgio /t 
t*— y^^V-S (^/lOOOC) =0. 9 1XAA887 

wCT% AA{i®5tS. t fi^'-Tv'l^^i?^ (mm) T-fc 



So 

© DM : ^3 C-NMR{i0:^llT- J NM4 0 OSI^ffl 
l\ h>?^ n n^>if >/a;4<^fb^>'-fe'>' (10 

/3) {Cin^U^fi-^f^l 3affl:%®«¥L. ?a^l 2 0 
t:. x-yU>^4 5S (><:xi$^-/^/H, 6 8 90?) . 
2 0 0 0 0[Hl^y^L/Co 

[0037] Caa 40. 15ppm, Cay 3 
4. 48ppm, Ca6 34. 3 2 ppm. C /3 6 
37. 24ppm. C66 39. 61ppm. CyS 

3 0. A7 p pra[cmm^ti^y^^—^(om^m^^ 

(XX) = (Caa) 

(XE) = (Cay) + (Ca 6) 

(EE) =1/2 [ (Ci36) -f (C56) ] -fl/4 
(Cy 6) 

Cict «9#i5^^r:y Kft^^i6. D = 4 (xx) (ee) 

/ (EX) 2 T-lLttibfcfgT-fc'5o rcoffi755:;^#l,M5 
•To 

[0 0 3 8] (D : ^^UVa-g^f^tC-l-yt-yify 

.y^^lOlO ; 500p pm^^^PL. 1 9 O'CT*^ 

l«r*2oot:. 1 0 0 k g/cm2 -e3^rHl^^^it. 

■^eo^l 0^/5>T*?&aiL. t#bn7t^JF^o"p^ASTM 
-D 2 5 6tc2pCT-2 5 'COT-T V'^V h«f^5^S^* 

® Sft^^tt : ^^I/>'m'^<*{--<>'l-;5^y 1 0 1 O 
^lOppm^^DL. 1 9 Orr**WJf L{±JlS-C3t«i 

Lfco m^n^rc-^u-:/ h^$«b(c3 0 ot:-r*i 00^0 

igLit^L. ^(D^OMI (JL^T TmIioJ t^^-r 
[0 0 3 9] (jlJS0iJl) 6. 2g (8. 8mmol) 

CO h y 3c^/^r>'^^i>i>^ h y >^ (^>'^>'/u;^ci:7:c 
yu^v{c:^jpx.. 9 ox:. 3 o^^ratiH^Uf^o 

^ffitC 1 mo \ X \ (Dh V^^i^yi^T^l^^^^MsCO h/U^ 

>-®?R4 om 1 ^;(jp^9 c^cr-i^^rpmi^ Lfco 
iyy:^p-io (0;*:. S±v^yv/T^±M) ^soo'C 

h y :n^/urv^r^^i^ h y >^ i^>^^y 

/Uy^ay ij^^/i') (4 — t Ko:^'>>'ai^>'U) 7}f h 
<ir h y^=^'>/WT/w^^»>i^O hyu:r^>'iS?R^r*D;t 3^ 
9 Ot:T-^^^I^L/Co i^l^llmo 1 / 1 CO h y-^:^>- 
y^r/^^ =^^>ACO h>'U^>^?S2 0 6m 1 ^;ftD;^. $b 

[0040] ^<Dm±m.^^^ 9 ot:o h/i^^:y^m\^^ 

Xy'ti^yy-^^y^ 5 [HltTV^i©S>Jco h y ^=^'>/UT/U 
^ ^^i^^l^.l^fCo 0. 2 1 8mo I / 1 <OSv>^fe<0 



ij^mW- 11-60632 



(N-1, 1 - v^p^^yu^^yi^) v^>^/u 
(1- (1. 2. 3, 4, 5, -eta) -2, 3. 
4, 5 — h ^ 7< ^/l^— 2 , 4 — D-^V^ i/^c:/ — 
1 — iJ\^) 'y^-r^-r-V) ( (2-) N) - (77^ - 
1. 3-^:^^ v^^:^) I SOP AR™ E E 
X X o n\\Lm±m ^?g2 Om 1 ^±i5?M'g'4^{c;(jDx. 3 

K^fl^^.^L^^B^L^cl. 5 1 O^fc^^CiAixfCo ^ 
rl-g-:??/;^ (;^>^m^fi^^i^>"7 o o g. i- ^"r^^z 

0 g , tK^ 0 , 3 1) r'^JE;^!^ 8 k g / c m2 ^ LfCo 
±fem^<7)^'g^;^;^^ffifa-r^w^T% ±I£8Kg/c 

[0 0 4 11 (3llife0*J 2 - 5 ) m.^iS:^^(D\ —ifv' 

tr^f^L. ^l|S«<7>3i^u>'S^^^^#fCo i^. 
0ij3. 4. 5 1^ l->^7^>'^AtLT(cm'g'LfCo 

(HJfe^iJa) ^Jg<5^^j4 0:x.^u>'||'g^i^5 0S*a5> II 
a60ij5<Z)^^U>m'^*5 Ofifl:l?i5^. 2 0 0*t:cD2*ft 

i^(^T><>^:y h«^3^Sf^3 O k g f cm/cmT**>0 

[0 0 4 21 (tt:«^Jl) <^nAfi4ja(c:J:S^^u> 

H^fbiJ'D^O. 4 g ^^gTkS 0 g t^^ftf LT. ceo 
^fS^'tCv^i;^ (S±T'::^-r y >^I±G r a n d e 9 5 

2) 2 0g^gaL. ^ratcTiBtrBiaft^Lfco 

^ y-^AD^LT7K^|^^, 1 2 Ot:tCT 1 OStfe^^^JBE 

0. 8 1 tti,{c. [^^^M^mm.L. ^mmmLtz 

1.5 1 cD^iJ;^(;iAixfCo ^JZ^^(0[^i^m^ S 5*C(c 
^ib. J^^UV^l 0Kg/cm2 ADkl. 7jc*T*±JBEl 

jEl3Kg/cm2 ^»^2B#rp1fi^<^C/c^V^l 8 0 g 
[0 0 4 31 (ltg^0^J2) ^te0*J3cO3i^u>fi'g'{^l 

8 0g*c. it^mixnhtitim{^mm2 0Tne^2m 



7i ^ # I ^ i6 § r <i: ^ ^ ^ o 

^> 

/^M^fflV^r. W:e50iJ3. 4,5, 6(D:^^UVS'^* 
[0 0 4 41 i^mm?) ltnme(D::i^^l->m^i^5 

omm^. 3ite0»j5<o^^u>S'&i*:5 omft^^. 2 

O 0*CC0 2*ftJ¥LttiL«$:ffll^T^'&LfCo C1<7)^^U 

>m'^mE.j^^(Dr ^ ym^^m^ 1 2 k g f c m 

[0 0 4 51 (JtK^iJS) /'^:^mm:\^^^=^ 
%^Ai>^^m^m^thtc2 0 Om 1 (Z):7 7;^=:it-i/y 

(Sdr'7^:/-f y W±G r a n d e 9 5 2) 4g. 
>4 0ml^Att. — 4 Ot:*T*i^aiLfCo ^ ^^WT/U 

3) 3 Om 1 ^;^n;t— b#Fb^^i$:;^-i±-, ^(d^^oXzx—^ 
^<btc8 0T:-e3^FH^SJC^m\ S^£:«^T^2 0 

&i*^#ycio jski-t;^ (n— y^/ui/^ ci^^^j'v?^^ 

/U) i^/U=iz=-r^M.i;^^ u ]) V<D \^/U^:^m^2, 5ml 

/I ^v^/u='^'>A^a[r-i /imo K it5j;t;?h y 

y^/l'T/U^^^^M. (1. Omo 1/1)0. 1 2mmo 

^^Ufc. ^^-^1^0. 8 1 <b^t>t-. (^IFP^X^JIJ^M 
M^B^Lfcl. 5 1 co^iS§§(cAtL7to ^^(^fa 
5X:tl.X^^i^>tl—y'r>^. yi<m(DU^M 
(;«f;^ia^»i^^u>7 o 0 1- 

y^v^V2 0 g. tK^O. 3 1 ) X^}^f)^8 k g/cm2 
<bLfCo U^:ff:^^m^^^^ZtX\ ^8 Kg/cm 

(OJt^.S >^>'^=» - ^ ^ Jc J: -5 1> OT*fo -So 
[0 0 4 61 
[^11 
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